PRECIPITATION OF COPPER FROM MINE WATERS   415
precipitated, and the water again returned to the upper levels of the mine if there is not sufficient water from natural drainage. There are several instances in which abandoned copper mines have been profitably worked by pumping and precipitating the mine waters.
Attempts have been made to imitate this natural process of leaching in situ, and while successful working has not yet been accomplished, results have been encouraging. It is necessary that the material to be leached should be porous and permit of reasonable penetration of the water. The distance apart of the levels will largely be determined by the porosity of the ore. The deposit may be developed as in the exploration of a mine, in which the workings all lead to a sump to which the percolating water flows and from which it is pumped, precipitated, and if desired, again used to flood the upper levels.r before it is discharged. The discharge amounts to about 600 to 700 cu. ft. per minute, and averages about 0.00025 per cent. of copper. The water is run through three settling ponds, in the first of which slime and sand settle. In the second and third there is a slight precipitate of metallic hydrates, carrying some copper and slime high in silica. The copper in this deposit runs from 0.5 to 1.0 per cent. In the fourth pond milk of lime is then run in, in quantities from 10 to 20 per cent, of the amount required for complete neutralization and precipitation of the sulphate in the water. This causes a precipitate to settle which is mostly hydrated iron oxide and free from copper. The iron precipitate also carries down with it most of the colloidal slime in suspension, consisting mostly of alumina and silica. The water is then run into a fifth pond, where the lime necessary for complete precipitation is added. This precipitates the metallic hydrates completely, the precipitate settling in this pond in a sixth, from which it is run over a sand filter before it is discharged. The average of three analyses on the precipitate in the fifth and sixth ponds was as follows: Cu; 5.78 per cent; Fe, 12.91 per cent.; CaO, 6.76 per cent.; A1203, 4.70 per cent.; Mn, 4.40 per cent.; Si02, 11.25 per cent.; loss on ignition, 30.90 per cent. This precipitate is rich enough to be smelted. The process saves about 18 tons of copper per month and gives a clear waste water which is not injurious to agriculture.
